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The title compound, C 40 H 41 NO g , is a product of the reduction 
of the cyclic carbonyl group of the y-piperidone subunit of the 
aza-14-crown-4 ether with subsequent re-esterification of its 
dimethyl butenoate substituent into a monoethyl monomethyl 
group. The azacrown macrocycle exhibits a bowl conformation 
with a dihedral angle of 70.82 (5)° between the benzene rings 
fused to it. The piperidine ring adopts a chair conformation 
and the methyl ethyl ethylenedicarboxylate fragment has a cis 
conformation, with a dihedral angle of 66.51 (7)° between the 
two carboxylate groups. The ethyl group is disordered over 
two sites with occupancies of 0.70 (1):0.30 (1). In the crystal, 
molecules form inversion dimers, via pairs of O— H- ■ O 
hydrogen bonds, that stack along the a axis. 

Related literature 

For the synthesis of azacrown ethers of this type, see: Levov et 
al. (2006, 2008); Anh et al. (2008); Hieu et al (2011); Khieu et 
al (2011). For the structures of related compounds, see: Anh et 
al. (2012o,ft); Hieu et al. (2012). 




Experimental 

Crystal data 

C 4 oH 41 N08 
M r = 663.74 
Monoclinic, Pl^/n 
a = 11.6594 (4) A 
b = 19.3088 (6) A 
c = 15.8522 (5) A 
P = 108.887 (1)° 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2003) 
T min = 0.984, r mM = 0.989 

Refinement 

R[F 2 > 2a(F 2 )] = 0.048 

wR(F 2 ) = 0.136 

S = 1.00 

9846 reflections 

452 parameters 

4 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



OEt 



V = 3376.64 (19) A J 
Z = 4 

Mo Ka radiation 
Ijl = 0.09 mm -1 
T = 100 K 

0.18 x 0.15 x 0.12 mm 



44045 measured reflections 
9846 independent reflections 
6852 reflections with / > 1a(I) 
R in . = 0.041 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.42 e A~ 3 

Ap mi „ = -0.48 e A~ 3 



D-H- - A 


D-H H-A 


D- ■ A 


D-H - A 


023-H230- ■ 043' 


0.82 (2) 2.39 (2) 


3.1 109 (14) 


148 (2) 


Symmetry code: (i) —x 


+ 1, -y + 1, -z + 1. 







Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL. 

We thank the National Foundation for Science and Tech- 
nology Development (NAFOSTED) (grant 104.02-2012.44) 
for financial support of this work. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: RK2405). 
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(1/?*,21S*,22/?*,24S*)-Methyl ethyl 2-[23-hydroxy-22,24-diphenyl-8,1 1,14- 
trioxa-25-azatetracyclo[1 9.3.1 .0 2 ' 7 .0 15 ' 20 ]pentacosa-2,4,6,1 5(20),1 6,1 8- 
hexaen-25-yl] but-2-enedioate 

Truong Hong Hieu, LeTuan Anh, AnatolyT. Soldatenkov, Olga S. Gorchakova and Victor N. 
Khrustalev 

Comment 

Recently we have developed effective methods of synthesis of azacrown ethers including piperidine (Levov et ah, 2006, 
2008; Anh et ah, 2008), perhydropyrimidine (Hieu et ah, 2011) and perhydrotriazine subunits (Khieu et ah, 2011). 
Currently we study their structures and properties systematically (Anh et ah, 20l2a,b; Hieu et ah, 2012). In attempt to 
reduce the cyclic carbonyl group of the y-piperidone subunit into the carbinol one of the initial bis(benzo)-(/?,/?'-diphenyl- 
y-piperidono)aza-14-crown-4 ether containing A^dimethy^maleinate fragment, we found that the expected reduction was 
accompanied by re-esterification of one methoxy group of the dimethyl butenoate substituent into the ethoxy one (Fig. 1). 
The structure of the resulting compound - the higher sterically hindered product (I) was unambiguously established by X- 
ray diffraction analysis. 

The title compound I, C 4 oH 4 iN0 8 , comprises the aza-14-crown-4-ether skeletal moiety and adopts a bowl conformation 
(Fig. 2). The configuration of the C7-O8-C9-C10-O11-C12-C13-O14-C15 polyether chain is t-g ( ) -t-t-g (+) -t (t = trans, 
180°; g = gauche, ±60°). The piperidine ring of the bicyclic fragment have a chair conformation. The dihedral angle 
between the planes of the benzene rings fused to the aza-14-crown-4-ether moiety is 70.82 (5)°. The phenyl rings at the 
C22 and C24 carbon atoms occupy the sterically favorable equatorial positions, and are rotated to each other by 
65.00 (6)°. Contrary to that, the hydroxyl group at the C23 carbon atom occupies the axial position. The methyl ethyl 
ethylenedicarboxylate fragment has a cis configuration with the dihedral angle of 66.51 (7)° between the two carboxylate 
groups. The ethyl group is disordered over two sites with the occupancies of 0.70 (1):0.30 (1). The volume of the internal 
cavity of macrocycle I is approximately equal to 61 A 3 . 

The molecule of I possesses four asymmetric centers at the CI, C21, C22 and C24 carbon atoms and can have 
potentially numerous diastereomers. The crystal of I is racemic and consists of enantiomeric pairs with the following 
relative configuration of the centers: rac-lR* ,21S*,22R* ,24S* . 

In the crystal, the molecules of I form centrosymmetrical dimers by the intermolecular 023-H23-043' hydrogen bonds 
(Fig. 3, Table 1). The crystal packing of the dimers is stacking along the a axis (Fig. 3). Symmetry code: (i) -x+l, -y+l, - 
z+l. 

Experimental 

Apowder of NaBH 4 (1.14 g, 30 mmol) was added to a suspension of azacrown ether (6.47 g, 10 mmol) in ethanol (50 
ml). The mixture was stirred for 30 min at r.t. and then boiled for 1 h. After the solvent evaporation, the residue was 
washed with hot water (30 ml) and purified by re-crystallization from ethanol to give 2.27 g of colourless crystals of I. 
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Yield is 34%. M.p. = 526-528 K. IR (KBr), v/cm 1 : 3436, 1714. 'H NMR (CDC1 3 , 400 MHz, 300 K): S = 0,82 (t, 3H, 3 J= 
5.5, OCH 2 C// 3 ), 3.48 (s, 3H, OCH 3 ), 3.67 (q, 2H, 3 J= 5.5, C// 2 CH 3 ), 3.85-4.20 (m, 11H, 2xOCH 2 CH 2 0 and H22, H23, 
H24), 4.37 (d, 2H, l/= 10.5, HI, H21), 5.02 (s, 1H, OH), 6.51 (m, 3H, H arom ), 6.63 (s, 1H, C=CHCOO), 6.45-6.67 (m, 
3H, Harom), 6.88-7.15 (m, 12H, H^). Mass-spectrum (LCMS), m/z: 664 [M+l] + . Anal. Calcd. for C 4 oH 4 iN0 8 : C, 72.38; 
H, 6.23; N 2.11. Found: C, 72.32; H, 6.19; N, 2.08. 

Refinement 

The 4 distance restraints were used to fit the ideal conformations for both orientations of the disordered ethyl group. The 
C-C distances were fixed at 1.500 (3)A (C41-C42, C41-C42') (two restraints). The corresponding O— C distances 
(041--C42, 041--C42') were fixed at 2.420 (3)A (two restraints). Moreover, it was taken into account that the 
anisotropic displacement parameters for the C42 and C42' carbon atoms of the ethyl group are equal (one restraint). 

The hydrogen atoms were placed in calculated positions with C-H = 0.95-l.OOA and refined in the riding model with 
fixed isotropic displacement parameters [(7 iso (H) = 1.5[/ cq (C) for the methyl groups and C/ is0 (H) = 1.2(7 eq (C) for the other 
groups]. 

Computing details 

Data collection: APEX2 (Broker, 2005); cell refinement: SA INT (Bruker, 2001); data reduction: SAINT (Bruker, 2001); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008). 




Figure 1 

The reaction of reduction and subsequent re-esterification of initial dimethyl 2-[bis(benzo)-(/?,/?'-diphenyl-y- 
piperidono)aza- 1 4-crown-4-ether]butenoate. 
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Figure 2 

Molecular structure of I. Displacement ellipsoids are shown at the 50% probability level. H atoms are presented as small 
spheres of arbitraryradius. The alternative minor position of the disordered ethyl group is not depicted. 
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Figure 3 

The projection of the crystal structure of I along the a axis demonstrating the packing of the centrosymmetrical dimers. 
Dashed lines indicate the intermolecular O-H— O hydrogen bonds. 



(1l?*,21S*,22l?*,24S*)-Methyl ethyl 2-[23-hydroxy-22,24-diphenyl-8,11,14-trioxa-25- 
azatetracyclo[1 9.3.1 .0 2 ' 7 .0 15 ' 20 ]pentacosa-2,4,6,1 5 (20),1 6,1 8-hexaen-25-yl]but-2-enedioate 



Crystal data 

C40H41NO8 
M r = 663.74 
Monoclinic, Fljn 
Hall symbol: -P 2yn 
a = 11.6594(4) A 
b= 19.3088 (6) A 
c= 15.8522 (5) A 
^= 108.887 (1)° 
V= 3376.64 (19) A 3 
Z = 4 

Data collection 

BrukerAPEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2003) 
T mm = 0.984, T m = 0.989 



F(000) = 1408 

D x = 1.306 Mgm" 3 

Melting point = 526-528 K 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 943 1 reflections 

6 = 2.5-30.4° 

/u = 0.09 mm" 1 

T= 100 K 

Prism, colourless 

0.18 x 0.15 x 0.12 mm 



44045 measured reflections 
9846 independent reflections 
6852 reflections with / > 2o(I) 
R^ = 0.041 

#max = 30.0°, 0 m in = 1.7° 

h = -16->16 
k= -27^27 
/ = -22^22 
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Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F- > 2a(F 2 )] = 0.048 

wR(F 1 ) = 0.136 

S = 1.00 

9846 reflections 

452 parameters 

4 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: difference Fourier map 
H atoms treated by a mixture of independent 

and constrained refinement 
w = 1/KiV) + (0.0675P) 2 + 0.867P] 

where P = (F 2 + 2F 2 )/3 
(A/ f j) max < 0.001 
A/w = 0.42 e A" 3 
Ap mm = -0.48 e A" 3 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; 
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 1 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and 7?-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


11- *IU 

^ iso I ^ eq 


CI 


0.49983 (11) 


0.57458 (7) 


0.29788 (8) 


0.0224 (2) 


HI 


0.5405 


0.5351 


0.3371 


0.027* 


C2 


0.53553 (12) 


0.57269 (7) 


0.21364 (9) 


0.0252 (3) 


C3 


0.61542 (13) 


0.52223 (9) 


0.20458 (10) 


0.0342 (3) 


H3 


0.6468 


0.4898 


0.2514 


0.041* 


C4 


0.65123 (15) 


0.51760(11) 


0.12888 (12) 


0.0442 (4) 


H4 


0.7066 


0.4827 


0.1247 


0.053* 


C5 


0.60556 (16) 


0.56398 (11) 


0.06046(11) 


0.0459 (4) 


H5 


0.6289 


0.5610 


0.0085 


0.055* 


C6 


0.52562 (15) 


0.61508 (10) 


0.06706 (10) 


0.0404 (4) 


H6 


0.4945 


0.6470 


0.0196 


0.049* 


C7 


0.49050 (13) 


0.61998 (8) 


0.14288 (9) 


0.0298 (3) 


08 


0.41266(10) 


0.66954 (6) 


0.15329 (7) 


0.0355 (2) 


C9 


0.35409 (15) 


0.71378 (10) 


0.07948 (11) 


0.0403 (4) 


H9A 


0.3138 


0.6859 


0.0256 


0.048* 


H9B 


0.4141 


0.7447 


0.0665 


0.048* 


C10 


0.26254 (15) 


0.75544 (9) 


0.10525 (12) 


0.0404 (4) 


H10A 


0.3006 


0.7767 


0.1646 


0.048* 


H10B 


0.2304 


0.7929 


0.0614 


0.048* 


Oil 


0.16716(10) 


0.71066 (6) 


0.10756 (7) 


0.0379 (3) 


C12 


0.09276(16) 


0.73823 (9) 


0.15415 (11) 


0.0388 (4) 


H12A 


0.0314 


0.7696 


0.1147 


0.047* 


H12B 


0.1426 


0.7651 


0.2063 


0.047* 


C13 


0.03124(14) 


0.67958 (9) 


0.18435 (10) 


0.0344 (3) 


H13A 


-0.0326 


0.6975 


0.2072 


0.041* 


H13B 


-0.0066 


0.6477 


0.1341 


0.041* 



Occ. (<1) 
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(J14 


0.12256 (9) 


A C A A1 £L /f \ 

0.64436 (5) 


a if i /ll tn\ 

0.25342 (7) 


A AT 1 1 CS 

0.0313 (2 


L15 


A AAjCTO /11\ 

0.09638 (12) 


A f OA 1 1 /T\ 

0.58011 (7) 


A 1 TA 1 £L {C\\ 

0.27916 (9) 


A A1 f O 

0.0258 (3 


C16 


-0.02065 (13) 


A c cy A f (C\\ 

0.55346 (9) 


A ICf f A / 1 A\ 

0.25550 (10) 


A A1 O ") /O 

0.0333 (3 


H16 


—0.05 /2 


a r OA 1 

0.5801 


A 11 AO 

0.2198 


A A/1 A* 

0.040* 


C17 


a mono si a\ 

-0.03998 (14) 


A A O OA A / 1 A\ 

0.48800 (10) 


A 10/111 /I 1 \ 

0.28412 (11) 


A AT AT / A 

0.0393 (4 


H17 


A 1 1AA 

-0.1200 


A A H AA 

0.4700 


A 1/fOI 

0.2681 


A All* 

0.047* 


pin 

Lis 


A AC C ZTO / 1 /I \ 

0.05563 (14) 


A A A OO 1 /A\ 

0.44881 (9) 


0.33557 (11) 


a at z:^: ft 

0.0366 (3 


H18 


0.0419 


0.4041 


0.3554 


0.044* 




A 1 0"0 A1 ( 1 'J \ 

0.1 /243 (13) 


0.4/531 (8) 


A If OH (C\\ 

0.35823 (9) 


0.0282 (3 


inn 

H19 


a n o o 

0.2383 


A A A T A 

0.4479 


A 1A11 

0.3932 


A AO /I sfc 

0.034* 


C20 


A 1 Af jCf /1 1\ 

0.19565 (12) 


A f /I AT) /"7\ 

0.54073 (7) 


A 111 1A /0\ 

0.33120 (8) 


A AO ") 1 /"> 

0.0231 (3 


/~<1 1 


A •"> 1 /" /"T /I 1 \ 

0.32667 (ll) 


0.56407 (7) 


A ") C C A A ZO\ 

0.35540 (8) 


A A1 A O /I 

0.0208 (2 


H21 


a o nn 
0.3 / /9 


A OAA 

0.5290 


A 1 A"7 A 

0.39 /4 


A AO C * 

0.025* 


C22 


A /i o\ 
0.35632 (12) 


A £0 C CO" {H\ 

0.6355 / (/) 


A A AA*3 1 ZO\ 

0.40031 (5) 


A AT) 1 /r\ 

0.0221 (2 


T 11 1 

H22 


A 1 1 A A 

0.3200 


0.6712 


0.3534 


A A1 1 sk 

0.027* 


C23 


A jar n / 1 i \ 

0.49512 (12) 


A f~ A /"AO /n\ 

0.64603 (7) 


A /II 1 /If /ON 

0.43145 (8) 


A A1 1 1 

0.0232 (3 


TJT5 

H23 


0.5143 


A z;nin 

0.6929 


A A C A A 

0.4594 


A AIO* 

0.028* 


AT) 

023 


a ccnci /A\ 

0.55753 (9) 


A cnc A/_ //T\ 

0.59506 (6) 


0.49501 (6) 


A A1 O 1 /I 

0.0281 (2 


t to o /"i 

H23(J 


A CI AH / 1 OA 

0.5347 (18) 


A ZC\0 £ / 1 A\ 

0.5986 (10) 


A flOl /1 A\ 

0.5383 (14) 


A A A f /f \ ; 

0.045 (5)^ 


/"I ") A 

L24 


A f?AAA /11\ 

0.53900 (12) 


0.64288 (7) 


A ~i f A 1 *7 ZO\ 

0.35017 (8) 


A AT? 1 f~) 

0.0233 (3 


T-TO/1 

Hz4 


0.49o0 


A /TO AO 

O.o809 


A 1AA/1 

0.J094 


A AOQ* 

0.0Z5* 


N25 


a i /a\ 

0.36706 (9) 


0.56630 (6) 


0.27489 (7) 


A A1 1 /" /I 

0.0216 (2 


/~*o 
C26 


0.30571 (12) 


A £L AO A^) ZO\ 

0.64843 (8) 


A /1Tf*7/T /A\ 

0.47576 (9) 


A AT7 1 i"? 

0.0271 (3 


po t 

C27 


A T7zTOf /1 /1\ 

0.27685 (14) 


A "7 1 fOC / A \ 

0.71585 (9) 


0.49246 (12) 


A A /I 1 1 / /I ' 

0.0411 (4 v 


H2 / 


0.2853 


0. /525 


0.4560 


a A/in* 
0.049* 


C28 


0.23144 (16) 


0.73048 (13) 


0.56181 (14) 


0.0586 (6 


t n o 

H28 


A O 1 A "? 

0.2143 


A "7 T7 A 

0.7770 


A C71 /I 

0.5734 


A ATA* 

0.070* 


L29 


a n 1 /in /1 o\ 

0.21149 (18) 


A ZTT7 /I /I / 1 f \ 

0.67744 (15) 


0.61346 (13) 


A A£11 /T 

0.0632 (7 


H29 


A 1 TOO 

0.1 /88 


0.68/1 


A £COA 

0.6599 


0.0/6* 


C30 


a T?oof /1 o\ 

0.23885 (18) 


A /T1 AO! /I A\ 

0.61087 (14) 


a f c\nn a /1 i\ 

0.59774 (12) 


a piCnc tc 

0.0576 (6 


H30 


A H /I 1 

0.2242 


0.5743 


0.6330 


A A / A 

0.069* 


C31 


0.2850/ (15) 


A CACAC. /1 A\ 

0.59595 (10) 


A f 1A/IH /1 A\ 

0.53049 (10) 


A Al on //I 

0.038 / (4 


t to 1 

H31 


a o (im 

0.3097 


a c A an 

0.5497 


A f 11A 

0.5220 


0.046* 


po o 

C32 


A /TT) /I C /I 1\ 

0.67345 (12) 


0.65566 (8) 


A O/TAjC/^ /A\ 

0.36966 (9) 


A AT1 1 /"> 

0.0271 (3 


/-•->-> 

C33 


A "7/^10/1 / 1 1 "\ 

0.76284 (13) 


A Z' 1 1 1 A iC\\ 

0.61124 (9) 


A /11A/"f /1 A\ 

0.42065 (10) 


A AO 1 O /O 

0.0328 (3 


H33 


A HA A1 

0. /403 


0.5 / I / 


A A A 

0.44 1 1 


0.039* 


C34 


A O O /I O C / 1 /I \ 

0.88485 (14) 


A ZTT?TI { 1 A\ 

0.62371 (10) 


A /lllf A /1 1\ 

0.43350 (11) 


A A /I 1 O / 

0.0418 (4 


H34 


A A A A C 

0.9446 


a cnn 
0.592 / 


A A H O/Z 

0.4686 


A ACA* 
0.050* 


C35 


A A1A/1A /1 /"\ 

0.91940 (16) 


A /" O A O A /1 1\ 

0.68080 (12) 


A ")Aff 1 /1 1\ 

0.39551 (12) 


A A f A 1 / f 

0.0501 (5 


t_to c 
H35 


i a ao n 
1.002 / 


A ZTQAz: 

0.6896 


A A(\A C 

0.4046 


0.060* 


po z: 

C36 


0.83257 (17) 


A TO A ZTA /I 11 

0.72469 (11) 


A ~i A A £f\ ft A \ 

0.34460 (14) 


A AO /) /C 

0.0534 (5 


H36 


0.8558 


0.7640 


0.3179 


0.064* 


C3 / 


A 11 Af 1 /I £T\ 

0. / 1051 (15) 


A H 1 O A A tCW 

0. /1244 (9) 


A Til AC /1")\ 

0.33146 (12) 


A A/1 1 A i A 

0.0410 (4 


III -7 

H3 / 


A C C 1 /I 

0.65 14 


0. /435 


A 1 AC7 

0.295 / 


A A/1 A* 

0.049 


C38 


0.31867 (12) 


0.51263 (7) 


0.21213 (8) 


0.0228 (2 


C39 


0.22377 (12) 


0.52554 (8) 


0.14012(9) 


0.0277 (3 


H39 


0.1989 


0.5724 


0.1289 


0.033* 


C40 


0.15353 (13) 


0.47283 (9) 


0.07592 (10) 


0.0331 (3 


040 


0.13153 (11) 


0.47494 (7) 


-0.00366 (7) 


0.0477 (3 
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041 


0.11288 (10) 


0.42495 (6) 


0.11879 (8) 


0.0414 (3) 




C41 


0.02979 (17) 


0.37424 (10) 


0.06340 (12) 


0.0507 (5) 




H41A 


0.0732 


0.3440 




0.0333 


0.061* 


0.70 


H41B 


-0.0366 


0.3980 




0.0171 


0.061* 


0.70 


H41C 


0.0753 


0.3329 




0.0553 


0.061* 


0.30 


H41D 


-0.0125 


0.3943 




0.0039 


0.061* 


0.30 


C42 


-0.0209 (4) 


0.33185 (17) 


0.1222 (2) 


0.0801 (13) 


0.70 


H42A 


0.0446 


0.3055 




0.1645 


0.120* 


0.70 


H42B 


-0.0820 


0.2998 




0.0855 


0.120* 


0.70 


H42C 


-0.0584 


0.3625 




0.1550 


0.120* 


0.70 


C42' 


-0.0642 (6) 


0.3559 (5) 


0.1058 (5) 


0.0801 (13) 


0.30 


H42D 


-0.1233 


0.3936 




0.0962 


0.120* 


0.30 


H42E 


-0.0249 


0.3488 




0.1699 


0.120* 


0.30 


H42F 


-0.1057 


0.3132 




0.0790 


0.120* 


0.30 


C43 


0.37713 (12) 


0.44258 


(7) 


0.23154 (9) 


0.0253 (3) 




043 


0.42283 (11) 


0.41895 


(6) 


0.30529 (7) 


0.0355 (2) 




044 


0.37842 (10) 


0.41068 


(5) 


0.15658 (7) 


0.0331 (2) 




C44 


0.4458 (2) 


0.34731 


(10) 


0.16785 (13) 


0.0523 (5) 




H44A 


0.4741 


0.3403 




0.1166 


0.078* 




H44B 


0.3937 


0.3085 




0.1721 


0.078* 




H44C 


0.5157 


0.3498 




0.2225 


0.078* 




Atomic displacement parameters (A 2 ) 




U n 


JJ12 


U 33 


U n 


U 13 


IP 


CI 


0.0179 (5) 


0.0297 (6) 


0.0198 (6) 


-0.0009 (5) 


0.0065 (5) 


0.0019 (5) 


C2 


0.0191 (6) 


0.0362 (7) 


0.0211 (6) 


-0.0037 (5) 


0.0075 (5) 


-0.0021 (5) 


C3 


0.0250 (7) 


0.0477 (9) 


0.0305 (7) 


0.0035 (6) 


0.0100 (6) 


-0.0024 (6) 


C4 


0.0306 (8) 


0.0663 (12) 


0.0391 (9) 


0.0067 (8) 


0.0162 (7) 


-0.0098 (8) 


C5 


0.0351 (8) 


0.0795 (13) 


0.0285 (8) 


-0.0013 (8) 


0.0178 (7) 


-0.0057 (8) 


C6 


0.0368 (8) 


0.0633 (11) 


0.0249 (7) 


-0.0022 (8) 


0.0150 (6) 


0.0038 (7) 


C7 


0.0258 (7) 


0.0423 (8) 


0.0225 (6) 


-0.0036 (6) 


0.0093 (5) 


0.0006 (6) 


08 


0.0399 (6) 


0.0437 (6) 


0.0248 (5) 


0.0099 (5) 


0.0131 (4) 


0.0109 (4) 


C9 


0.0382 (8) 


0.0535 (10) 


0.0289 (8) 


0.0028 (7) 


0.0103 (6) 


0.0185 (7) 


CIO 


0.0393 (9) 


0.0396 (9) 


0.0391 (9) 


0.0022 (7) 


0.0084 (7) 


0.0158 (7) 


Oil 


0.0379 (6) 


0.0427 (6) 


0.0349 (6) 


-0.0014 (5) 


0.0141 (5) 


0.0001 (5) 


C12 


0.0434 (9) 


0.0385 (8) 


0.0346 (8) 


0.0119(7) 


0.0128 (7) 


0.0074 (7) 


C13 


0.0283 (7) 


0.0439 (9) 


0.0287 (7) 


0.0120 (6) 


0.0062 (6) 


0.0068 (6) 


014 


0.0245 (5) 


0.0342 (5) 


0.0304 (5) 


0.0024 (4) 


0.0022 (4) 


0.0063 (4) 


C15 


0.0219 (6) 


0.0337 (7) 


0.0225 (6) 


0.0005 (5) 


0.0079 (5) 


-0.0014 (5) 


C16 


0.0194 (6) 


0.0489 (9) 


0.0306 (7) 


0.0014 (6) 


0.0066 (5) 


0.0007 (6) 


C17 


0.0218(7) 


0.0586(10) 


0.0371 (8) 


-0.0110(7) 


0.0089 (6) 


0.0012 (7) 


C18 


0.0312(8) 


0.0433 (9) 


0.0349 (8) 


-0.0113 (6) 


0.0104 (6) 


0.0044 (7) 


C19 


0.0244 (6) 


0.0345 (7) 


0.0259 (6) 


-0.0030 (5) 


0.0084 (5) 


0.0030 (5) 


C20 


0.0199 (6) 


0.0313 (7) 


0.0189 (6) 


-0.0015 (5) 


0.0075 (5) 


-0.0013 (5) 


C21 


0.0191 (6) 


0.0260 (6) 


0.0174 (5) 


0.0001 (5) 


0.0062 (4) 


0.0012 (5) 


C22 


0.0206 (6) 


0.0260 (6) 


0.0194 (6) 


0.0007 (5) 


0.0060 (5) 


0.0008 (5) 


C23 


0.0211 (6) 


0.0277 (6) 


0.0200 (6) 


-0.0023 (5) 


0.0056 (5) 


0.0011 (5) 


023 


0.0226 (5) 


0.0426 (6) 


0.0190 (4) 


0.0026 (4) 


0.0068 (4) 


0.0057 (4) 


C24 


0.0206 (6) 


0.0294 (6) 


0.0198 (6) 


-0.0033 (5) 


0.0063 (5) 


0.0016 (5) 
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XTO C 




A A1 70 i Z\ 

0.01 /9 (5) 


n O0O1 f£.\ 

0.0291 (6) 


A A1 0*2 
O.OlOJ (J ) 


A AA1 O ( A\ 

—0.0019 (4) 


A AA£/1 fA \ 

0.0064 (4) 


A AA1 A //H 

—0.0014 (4) 


Cz6 




A AIOI f£L\ 

0.01 5l (6) 


A OOAA /0^ 

0.0390 (5) 


A AOO/C 

O.Ozzo (6) 


A AAAC /C\ 

—0.0005 (5) 


A AA/1 jC 

0.0046 (5) 


A AA/TA 

—0.0060 (5) 


Cz / 




a aooo sq\ 
0.0z9z (5) 


A A/1 CA /A\ 

0.0450 (9) 


A A A OH /A\ 

0.045 / (V) 


A AAAA fH\ 

0.0000 (/) 


A A1 O 1 ZO\ 

O.Olzl (/) 


A A 1 A 1 /0\ 

—0.0143 (5) 


CZ5 




A AO A 1 fCW 

0.0341 (9) 


A ATIA /I /1\ 

0.0/ /0 (14) 


A A^O A /1 0\ 

0.0oz4 (13) 


0.00/6 (9) 


A A 1 O C SC\\ 

0.01Z5 (9) 


A AOOO ~\ \ 

—0.0395 (11) 


Cz9 




A A1 *70 / 1 a\ 

(J. 03 /5 (ID) 


A 1 OA ZO\ 

0.120 (2) 


A AO A 1 /A\ 

0.0341 (9) 


A AAAO ( 1 1 \ 

0.009Z (11) 


A A1 fA ZO\ 

0.0150 (o) 


A AOO A ( 1 1 \ 

— 0.0zz4 (11) 


C30 




A A/1 A C / 1 A\ 

0.0445 (10) 


A 1 ACO ( 1 0\ 

0.1052 (15) 


A AO*7A SO\ 

O.Oz ly (o) 


A AAOA H 1 \ 

0.0059 (11) 


A A 1 Ol ZO\ 
0.0153 (5) 


A AAC A / 1 A\ 

0.0054 (10) 


/~10 1 

C31 




0.03 /5 (5) 


A ACC/: /I A\ 

0.0556 (10) 


0.0z5o (/) 


A AAC/I (H\ 

0.0054 (/) 


A A1 A 1 

0.0141 (6) 


A AA/I Z (H\ 

0.0045 (/) 


C3z 




A AO /I o 

0.0z4z (6) 


A ATT/1 /OA 

0.03 /4 (/) 


A AOA1 f£~\ 

O.OzOl (6) 


A AACM /C\ 

—0.0054 (5) 


A AAOO 

0.00/ / (5) 


a an a a /c\ 
—0.0040 (5) 






A AOO 0 /"O"* 

0.0z55 (/J 


A A/1 £0 (C\\ 

0.0462 (y) 


A AOO/1 (H\ 

0.0zo4 ( /) 


—0.005 / (o) 


A AAOC 
0.005J (O) 


A A A 1 0 
—0.0019 (0) 


C34 




A AO A 1 /^0\ 

0.0Z43 (/) 


A AiCO/1 /1 0\ 

0.06/4 (12) 


0.03Z6 (5) 


A AAOO iH\ 

— 0.00Z3 (/) 


A AAOA S£\ 

0.00/9 (6) 


A AAAO ZO\ 

—0.0099 (5) 


C35 




A AOOO ZO\ 

0.0290 (5) 


A AO 1 O f\ A\ 
0.051Z (14) 


A A/1 "3 ft /1 A\ 

0.0439 (10) 


A AOOC (C\\ 

— O.OzZO (9) 


A A1 £A (H\ 
0.0169 (/) 


A A 1 OO A^i\ 

—0.01 53 (9) 


C36 




A A/1 1 C /1 A\ 

0.0415 (10) 


A A/CCO /1 0\ 

0.0655 (13) 


A AC/17 / 1 1 \ 

0.056 / (11) 


A A1C/: fC\\ 

— 0.0z56 (9) 


A AO 1 O SCl\ 

O.Ozlz (9) 


A AA 10/1 A\ 
0.0015 (10) 


C3 / 




A AT ^ 1 SQ\ 

0.0551 (5) 


A A/1 O"/; /1 A 1 * 

0.04 /6 (10) 


A A/1 1 O /OA 

0.041Z (9) 


A A 1 0/1 (H\ 

— 0.01z4 ( /) 


A A 1 0 C (H\ 

0.0135 (/) 


A AAC7 ZO\ 

0.005 / ( /) 


/-loo 

Uo 




A AO 1 1 

O.Ozll (6) 


A AO OO f£.\ 

0.0255 (6) 


A AOA1 S£.\ 

O.OzOl (6) 


A AAAO iZ\ 

—0.0005 (5) 


A AAOO SZ\ 
0.005 / (5) 


A AA IO SZ\ 
— 0.0015 (5) 


C39 




A AO A 1 i tZ\ 

0.0Z43 (6) 


A AO jC 1 ZO\ 

0.0361 (/) 


A AOOO 

O.Ozzz (6) 


A AAOO /C\ 

0.00Z / (5) 


A AA/CO 

0.0065 (5) 


A AAO C /C\ 

—0.0035 (5) 


/"MO 

C40 




A AO 1 A fH\ 

0.0239 (/) 


A A A A A /A\ 
0.044V (9) 


U.Ozo/ (/) 


0.0066 (6) 


A AAOA 

0.00z9 (5) 


A AAOO 

— 0.0059 (6) 


U40 




a A/i /;a /o 1 * 
0.0460 ( /) 


a A£/;o /oa 
0.0662 (5) 


A AO A O f£\ 

0.0Z45 (o) 


A AACO i£\ 

0.0053 (6) 


A AAOO 

0.00Z9 (5) 


—0.0115 (5) 


(J41 




A A1 jCO / £\ 

0.0369 (6) 


A A A AO /T\ 

0.0493 (7) 


A AO A 1 / £\ 

0.0343 (6) 


A A 1 A 1 /C\ 

-0.0101 (5) 


0.0064 (5) 


A A 1 C A /C\ 

-0.0150 (5) 


L41 




A A A C 1 / 1 0\ 

0.0451 (10) 


A A A C C / 1 A\ 

0.0455 (10) 


A AC1 A /I 1 \ 

0.0510 (11) 


A AA/TO ZO\ 

—0.0062 (8) 


A AAAO /0\ 

0.0007 (5) 


A AOAC ZO\ 

— 0.0205 (5) 


^H-Z 






a nsR 

u.Ujo \L ) 


A O^Q 
u.uov yz. ) 


—0 09^ ^9^ 


A A 1 O 0\ 


_A 00^9 (\ 9\ 


C42' 




0.105 (3) 


0.058 (2) 


0.069 (2) 


-0.025 (2) 


0.018(2) 


-0.0062 (18) 


C43 




0.0236 (6) 


0.0290 (7) 


0.0240 (6) 


-0.0014 (5) 


0.0088 (5) 


-0.0024 (5) 


043 




0.0450 (6) 


0.0329 (6) 


0.0271 (5) 


0.0062 (5) 


0.0096 (5) 


0.0039 (4) 


044 




0.0392 (6) 


0.0345 (6) 


0.0277 (5) 


0.0094 (5) 


0.0137 (4) 


-0.0024 (4) 


C44 




0.0783 (14) 


0.0416(9) 


0.0440 (10) 


0.0261 (9) 


0.0296 (10) 


0.0034 (8) 


Geometric parameters (A 


") 










Cl- 


-N25 




1.4797(16) 


Cz4 — C3z 




1 C1££ /10\ 

1.5166 (18) 


Cl- 


-C2 




1.5225 (17) 


C24 — H24 




1.0000 


Cl- 


-C24 




1.5459 (18) 


xto c no 

N25 — C38 




1 A O AO / 1 0\ 

1.4208 (17) 


Cl- 


-HI 




1.0000 




C26 — C27 




1 TA1 /1\ 

1.391 (2) 


C2- 


-C3 




1.387 (2) 




C26 — C3 1 




1 O A1 i^W 

1.392 (2) 


C2- 


-C7 




1.409 (2) 




/"■OO nan 

Cz7 — Cz5 




1 O OC f"> \ 

1.395 (3) 


C3- 


-C4 




1.395 (2) 




-> —l TTO*7 

Cz7 — Hz 7 




A ACAA 

0.9500 


C3- 


-H3 




0.9500 




C28 — C29 




1.377 (3) 


C4- 


-C5 




1.374 (3) 




C28 — H28 




0.9500 


C4- 


-H4 




0.9500 




C29 — C30 




1 0 ^0 /O \ 

1.367 (3) 


C5- 


-C6 




1.384 (3) 




C29 — Hz 9 




0.9500 


C5- 


-H5 




0.9500 




C30 — C31 




1 O A C 

1.395 (2) 


C6- 


-C7 




1.3928 (19) 


/"' o /\ T T") A 

C30 — H30 




0.9500 


C6- 


-H6 




0.9500 




C31 — H31 




A OCAA 

0.9500 


C7— 08 




1.3651 (19) 


L32 — C37 




1.387 (2) 


08- 


-C9 




1.4310(18) 


C32 — C33 




1.389 (2) 


C9- 


-CIO 




1.495 (2) 




C33— C34 




1.391 (2) 


C9- 


-H9A 




0.9900 




C33— H33 




0.9500 


C9- 


-H9B 




0.9900 




C34— C35 




1.377 (3) 


C10- 


-Oil 




1.419(2) 




C34— H34 




0.9500 


C10- 


-HI OA 


0.9900 




C35— C36 




1.366 (3) 


C10- 


-HI OB 


0.9900 




C35— H35 




0.9500 
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on— ci2 

C12— C13 
C12— H12A 
C12— H12B 
C13— 014 
C13— H13A 
C13— H13B 
014— C15 
C15— C16 
CI 5— C20 
C16— C17 
C16— H16 
C17— C18 
C17— H17 
C18— C19 
C18— H18 
CI 9— C20 
C19— H19 
C20— C21 
C21— N25 
C21— C22 
C21— H21 
C22— C26 
C22— C23 
C22— H22 
C23— 023 
C23— C24 
C23— H23 
023— H230 



1.4127(19) 
1.500 (2) 
0.9900 
0.9900 
1.4283 (17) 
0.9900 
0.9900 
1.3710(17) 
1.3914(19) 
1.4071 (19) 
1.386 (2) 
0.9500 
1.375 (2) 
0.9500 
1.389 (2) 
0.9500 
1.3885 (19) 
0.9500 
1.5180(17) 
1.4972 (15) 
1.5405 (18) 
1.0000 
1.5157(18) 
1.5448 (18) 
1.0000 
1.4278 (16) 
1.5337 (17) 
1.0000 
0.81 (2) 



C36— C37 
C36— H36 
C37— H37 
C38— C39 
C38— C43 
C39— C40 
C39— H39 
C40— O40 
C40— 041 
041— C41 
C41— C42 
C41— C42' 
C41— H41A 
C41— H41B 
C41— H41C 
C41— H41D 
C42— H42A 
C42— H42B 
C42— H42C 
C42'— H42D 
C42'— H42E 
C42'— H42F 
C43— 043 
C43— 044 
044— C44 
C44— H44A 
C44— H44B 
C44— H44C 



1.390 (2) 

0.9500 

0.9500 

1.3311 (19) 

1.5010(19) 

1.484 (2) 

0.9500 

1.2040(18) 

1.323 (2) 

1.455 (3) 

1.498 (3) 

1.501 (3) 

0.9900 

0.9900 

0.9901 

0.9901 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

1.2065 (17) 

1.3429 (16) 

1.4337 (19) 

0.9800 

0.9800 

0.9800 



N25— CI— C2 
N25— CI— C24 
C2— CI— C24 
N25— CI— HI 
C2— CI— HI 
C24— CI— HI 
C3— C2— C7 
C3— C2— CI 
C7— C2— CI 
C2— C3— C4 
C2— C3— H3 
C4— C3— H3 
C5— C4— C3 
C5— C4— H4 
C3— C4— H4 
C4— C5— C6 
C4— C5— H5 
C6— C5— H5 
C5— C6— C7 



110.04(10) 

109.16(10) 

111.93(10) 

108.5 

108.5 

108.5 

117.54(13) 
119.41 (13) 
123.05 (12) 
122.13 (15) 
118.9 
118.9 

119.32(16) 

120.3 

120.3 

120.22 (14) 

119.9 

119.9 

120.45 (16) 



C23— 023— H230 
C32— C24— C23 
C32— C24— CI 
C23— C24— CI 
C32— C24— H24 
C23— C24— H24 
CI— C24— H24 
C38— N25— CI 
C38— N25— C21 
CI— N25— C21 
C27— C26— C31 
C27— C26— C22 
C31— C26— C22 
C26— C27— C28 
C26— C27— H27 
C28— C27— H27 
C29— C28— C27 
C29— C28— H28 
C27— C28— H28 



107.8(14) 

115.23(11) 

110.76(11) 

111.30(10) 

106.3 

106.3 

106.3 

113.45 (10) 

114.38(10) 

112.69(10) 

117.97(14) 

118.90(14) 

123.12(13) 

121.09(19) 

119.5 

119.5 

119.88(19) 

120.1 

120.1 
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C5 — C6 — H6 


1 19.8 


C7 — Co — H6 


119.8 


08 — C7 — Co 


123.00 (14) 


r\o /~n p o 

08 — C7 — C2 


11/" /"T /1 1\ 

116.67 (12) 


p / pll P" o 

Co — C7 — C2 


120.33 (14) 


C7 — 08 — C9 


1 18.65 (12) 


08 — C9 — CIO 


\ r\/~ c\ /~ 

106.96 (12) 


08 — C9 — H9A 


110.3 


CIO — C9 — H9A 


110.3 


08 — C9 — H9B 


110.3 


CIO — C9 — H9B 


110.3 


t t /\ « /"ir\ rTAn 

H9A — C9 — H9B 


108.6 


-1 1 /-i i a PA 

Oil — CIO — C9 


i ao OA /1 A \ 

108.30 (14) 


11 I /\ TT1 A 1 

Oil — CIO — HI OA 


110.0 


r ' r\ i~\ i f\ t t 1 a k 

C9 — CIO — HI OA 


1 10.0 


Oil — CIO — HI OB 


110.0 


P I \ ni A I T I A T~) 

C9 — CIO — HI OB 


110.0 


iii a a pi i i\ tii f\r\ 

H10A — CIO — H10B 


108.4 


C12 — Oil — CIO 


113.76 (13) 


Oil — Cl2 — Cl3 


108.69 (13) 


Oil — Liz — HlzA 


1 1 A A 

110.0 


p -1 /"I 1 -"\ TT1 A » 

C13 — C12 — H12A 


110.0 


y" "\ 1 1 /""I 1 -1 IT1 ^ T~* 

Oil — Cl2 — H12B 


110.0 


p i i p i i T T 1 1 

C13 — C12 — H12B 


110.0 


tti t » p | r% T T 1 OT~i 

H12A — C12 — H12B 


1 no i 

108.3 


014 — C13 — C12 


106.82 (13) 


014 — Cl3 — HI 3 A 


110.4 


P 1 1 /" - -1 -) TTI ^ » 

C12 — C13 — HI 3 A 


110.4 


014 — C13 — HI 3B 


1 1 A J 

110.4 


C12 — C13 — H13B 


110.4 


TTI t » P \ -) TTI 1 T~\ 

HI 3 A — C13 — H13B 


108.6 


C15 — 014 — C13 


110 /l^ /11\ 

118.45 (11) 


s \ i a p 1 r - Pi/" 

014 — C15 — C16 


110 ^1 /1 1\ 

123.21 (13) 


014 — C15 — C20 


116.32 (12) 


C16 — C15 — C20 


120.47 (13) 


pi i -7 pi i /- /-i 1 — 

C17 — Clo — C15 


1 f A o O /1 ^\ 

119.88 (14) 


P 1 -7 p 1 /" TTI /" 

C17 — Clo — H16 


120.1 


/"l 1 C /"l 1 ^ TTI/' 

C15 — Clo — H16 


120.1 


C18 — C17 — Clo 


120.63 (14) 


/ i i o P 1 -7 TT1'7 

C18 — C17 — Hl7 


UAH 

119.7 


p i s~ p i -7 tti n 

Clo — C17 — H17 


119.7 


PI 1 "7 /"< 1 O /"I 1 /"I 

C17 — C18 — C19 


1 19.29 (15) 


p i -7 P 1 O TT10 

C17 — C18 — H18 


1 1A A 

120.4 


f • \ i\ /"MO TT10 

C19 — C18 — H18 


120.4 


C20— CI 9— CI 8 


121.89(14) 


C20— CI 9— HI 9 


119.1 


C18— C19— Hl9 


119.1 


CI 9— C20— CI 5 


117.84(12) 


CI 9— C20— C2l 


118.23 (12) 



C30 — C29 — C28 


1 1 A "7 Pi / 1 H\ 

119.79 (17) 


C30 — C29 — H29 


1 OA 1 

lzO.l 


r^<~so /~r^n unn 

C28 — C29 — H29 


1 OA 1 

120.1 


C29 — C30 — C31 


1 O A O /"0\ 

120.8 (2) 


/-i/)A /T)A TTir\ 


1 1 A / 

119.6 


C3 1 — C30 — H30 


1 1 A /" 

119.6 


C26 — C3 1 — C30 


1 OA ^1 1 / 1 0\ 

120.43 (18) 


Czo — Li 1 — HJ 1 


1 1 A O 

119.8 


s~ • (\ i TTT 1 

C30 — Li 1 — Hi 1 


1 1 A O 

119.8 


C37 — C32 — C33 


1 1 7 /J/1 / 1 A \ 

1 17.44 (14) 


L37 — L3z — L24 


119.15 (14) 


C33 — C32 — C24 


1 T) ii /11\ 

123.33 (13) 


C32 — C33 — C34 


111 1 r /i r\ 

121.15 (15) 


i^TT Tm 

C32 — C33 — H33 


1 1 A yl 
119.4 


C34 — C33 — H33 


119.4 


L35 — L34 — L33 


1 OA OA / 1 

120.29 (17) 


/-"■"> C PO /I TTI /I 

L3 j — Li 4 — Hi 4 




C33 — C34 — H34 


1 1 A A 

119.9 


C36 — C35 — C34 


11A OA /1 f\ 

119.29 (15) 


C36 — C35 — H35 


1 OA A 

lz0.4 


C34 — C35 — H35 


1 OA yl 

lz0.4 


C35 — C36 — C37 


1 OA Z' C / 1 "7\ 

120.65 (17) 


C3 5 — C3 6 — H3 6 


119.7 


C 3 7 — C 3 6 — H3 6 


1 1 A *7 

119.7 


/^n c^c 
C3z — C3 / — C36 


121.1 / (1 /) 


PT) PIT TTT7 

C32 — C37 — H37 


119.4 


C36 — C37 — H37 


119.4 


C39 — C38 — N25 


1 1 A *7A / 1 0\ 

119.70 (12) 


/~"5A no r*A*i 
C39 — C38 — C43 


122. /3 (12) 


N25 — C38 — C43 


11T C/" /I 1 \ 

117.56 (11) 


pto p o n p a i\ 

C38 — C39 — C40 


IOC Cf\/1A\ 

125.50 (14) 


no r~"")A inn 

C38 — C39 — H39 


117.3 


/~ma rin tj^a 
C4U — C39 — HJ9 


11 /.3 


O40 — C40 — 04 1 


10/1 on /ic\ 

124.87 (15) 


/ \ a r\ p a r\ p "t t\ 

O40 — C40 — C3 9 


IOC O/l /1/"\ 

125.34 (16) 


pi /) 1 P /I A piA 

041 — C40 — C39 


1 AA /"A / 1 0\ 

109.69 (12) 


p /I (\ /"V /I 1 p A 1 

C40 — 04 1 — C4 1 


1 i /■ AO /10\ 

116.08 (12) 


/ \ A -1 p /I 1 p yl 

041 — C41 — C42 


1AO lO /1 C\ 

1 08. 1 8 (15) 


S'\ A -1 p ,« 1 p Af\f 

041 — C41 — C42 


1 A A 1 A / 1 A \ 

109. 19 (19) 


041 — C41 — H41A 


1 1 A 1 
110.1 


C42 — C4 1 — H4 1 A 


1 1 A 1 

110.1 


041 — C41 — H41B 


110.1 


p ^ P/11 TT/1 1 Tl 

C42 — C4 1 — H4 1 B 


1 1 A 1 

110.1 


H41A— C41— H41B 


108.4 


04 1— C41— H41C 


109.9 


C42'— C4l— H41C 


111.5 


041— C41— H41D 


109.9 


C42'— C41— H41D 


108.0 


H41C— C41— H41D 


108.3 
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C15— C20— C21 
N25— C21— C20 
N25— C21— C22 
C20— C21— C22 
N25— C21— H21 
C20— C21— H21 
C22— C21— H21 
C26— C22— C21 
C26— C22— C23 
C21— C22— C23 
C26— C22— H22 
C21— C22— H22 
C23— C22— H22 
023— C23— C24 
023— C23— C22 
C24— C23— C22 
023— C23— H23 
C24— C23— H23 
C22— C23— H23 



123.86 (12) 

111.20(10) 

106.42 (10) 

116.09(11) 

107.6 

107.6 

107.6 

115.15 (11) 

111.20(10) 

108.66 (10) 

107.2 

107.2 

107.2 

109.46(11) 

112.17(10) 

109.04 (10) 

108.7 

108.7 

108.7 



C41— C42— H42A 
C41— C42— H42B 
C41— C42— H42C 
C41— C42'— H42D 
C41— C42'— H42E 
H42D— C42'— H42E 
C41— C42'— H42F 
H42D— C42'— H42F 
H42E— C42'— H42F 
043— C43— 044 

043— C43— C38 

044— C43— C38 
C43— 044— C44 
044— C44— H44A 
044— C44— H44B 
H44A— C44— H44B 
044— C44— H44C 
H44A— C44— H44C 
H44B— C44— H44C 



109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 

123.79 (13) 

124.62 (12) 

111.50(11) 

116.36(12) 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 



N25— CI— C2— C3 
C24— CI— C2— C3 
N25— CI— C2— C7 
C24— CI— C2— C7 
C7— C2— C3— C4 
CI— C2— C3— C4 
C2— C3— C4— C5 
C3— C4— C5— C6 
C4— C5— C6— C7 
C5— C6— C7— 08 
C5— C6— C7— C2 
C3— C2— C7— 08 
CI— C2— C7— 08 
C3— C2— C7— C6 
CI— C2— C7— C6 
C6— C7— 08— C9 
C2— C7— 08— C9 
C7— 08— C9— CIO 
08— C9— CIO— Oil 
C9— CIO— Oil— C12 
CIO— Oil— C12— C13 
Oil— C12— C13— 014 
C12— C13— 014— C15 
C13— 014— C15— C16 
CI 3— 014— CI 5— C20 
014— C15— C16— C17 
C20— CI 5— CI 6— C17 
C15— C16— C17— C18 
C16— C17— C18— C19 



-120.41 (14) 
118.02(14) 
59.18 (17) 
-62.39(16) 
0.1 (2) 
179.73 (14) 
-0.5 (3) 
0.5 (3) 
-0.1 (3) 
179.55 (16) 
-0.3 (2) 
-179.56 (13) 
0.8 (2) 
0.3 (2) 
-179.30 (14) 
7.0 (2) 
-173.11 (13) 
172.22 (13) 
-70.31 (17) 
163.33 (13) 
-157.25 (13) 
70.49 (16) 
-165.89 (12) 
-13.83 (19) 
165.50 (12) 
-179.98 (14) 
0.7 (2) 
-0.3 (2) 
-0.4 (3) 



C2— CI— C24— C32 
N25— CI— C24— C23 
C2— CI— C24— C23 
C2— CI— N25— C38 
C24— CI— N25— C38 
C2— CI— N25— C21 
C24— CI— N25— C21 
C20— C21— N25— C38 
C22— C21— N25— C38 
C20— C21— N25— CI 
C22— C21— N25— CI 
C21— C22— C26— C27 
C23— C22— C26— C27 
C21— C22— C26— C31 
C23— C22— C26— C31 
C31— C26— C27— C28 
C22— C26— C27— C28 
C26— C27— C28— C29 
C27— C28— C29— C30 
C28— C29— C30— C31 
C27— C26— C31— C30 
C22— C26— C31— C30 
C29— C30— C31— C26 
C23— C24— C32— C37 
CI— C24— C32— C37 
C23— C24— C32— C33 
CI— C24— C32— C33 
C37— C32— C33— C34 
C24— C32— C33— C34 



-54.16(14) 
54.20(13) 
176.27(11) 
45.07 (14) 
168.27 (10) 
177.07 (10) 
-59.73 (13) 
-36.60(15) 
-163.90 (10) 
-168.13 (11) 
64.56 (13) 
-150.42 (13) 
85.44 (15) 
30.52 (18) 
-93.62 (16) 
-0.1 (2) 
-179.20(14) 
-1.8(3) 
1.4(3) 
0.7 (3) 
2.2 (2) 
-178.71 (15) 
-2.6 (3) 
-117.39(15) 
115.16(15) 
66.03 (18) 
-61.42(17) 
0.6 (2) 
177.24 (14) 
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C 1 7 — C 1 o — C 1 9 — C20 


A H /0\ 

0.7 (2) 


PTO POO A O /I PO C 

C3z — C33 — C34 — C35 


A A ZO\ 

0.0 (2) 


pi O P i i\ P O A pi r 

C 1 8 — C 1 9 — C20 — C 1 5 


A O ZO\ 

-0.2 (2) 


/"'T) AO a PTC AO /•_ 

C33 — C34 — C35 — C36 


A C /O \ 

-0.5 (3) 


C 1 8 — C 1 9 — C20 — C2 1 


-177.17 (13) 


C34 — C35 — C36 — C37 


A A ZO\ 

0.4 (3) 


O 1 4 — C 1 5 — C20 — C 1 9 


-179.83 (12) 


nil /Tin t~"~t £. 

C33 — C32 — C37 — C36 


A H ZO\ 

-0.7 (2) 


pi / /"" 1 c PO A pip, 

C 1 6 — C 1 5 — C20 — C 1 9 


A A O / 1 A\ 

-0.48 (19) 


/"'O/l PT1 AOO" AO/T 

C24 — C32 — C37 — C36 


1 nn ac c\ £.\ 

-177.45 (16) 


A 1/1 PIC P1A PT1 

(J 1 4 — C 1 5 — CzU — Cz 1 


O A/C / 1 0\ 

-3.06 (18) 


pif AO/T AOO" POO 

C35 — C36 — C37 — C32 


A O /O \ 

0.2 (3) 


p 1 /_ pi c P O A pr»i 

C 1 6 — C 1 5 — CzU — Cz 1 


176.28 (12) 


CI — N25 — C38 — C39 


1 OA A A A O \ 

—129.49 (13) 


p i n POA PTl \nf 

C 1 9 — C z 0 — Cz 1 — N z 5 


1 AO OA /I 1\ 

108.80 (13) 


PT1 TvTOC POO AOA 

Czl — Nz5 — C3o — C39 


A A O/l / 1 /I \ 

99.34 (14) 


pi f POA pi 1 X.TO C 

CI j — CzU — Czl — JNzj 


— o /.So (16) 


p 1 XTO C POO p /I O 

CI — JNzj — C3» — C43 


C 1 A *7 / 1 C\ 
J 1 .4 / (13) 


pip, POA PI 1 POO 

C 1 9 — CzU — Cz 1 — Czz 


10A O ZT /I T\ 

-129.36 (13) 


p^i TvTO C AOO p /I O 

C21 — N25 — C38 — C43 


o"A n 1 /1 /i \ 

-79.71 (14) 


p 1 c POA P11 POO 

C 1 5 — CzO — Cz 1 — Czz 


53.89 (17) 


N25 — C38 — C39 — C40 


ni Ayi /n\ 

-171.04 (13) 


\yif pi] POO f ' O f- 

N25 — Czl — Czz — Czo 


ni O A / 1 A\ 

171.20 (10) 


p I -> poo pth p /i a 

C43 — C38 — C39 — C40 


O A ZO\ 

8.0 (2) 


p ~) l\ PI 1 p -> -> POjC 

CzU — Cz 1 — Czz — Czo 


/I £L OH /I C\ 

46.87 (15) 


PTO POA p /I A A/in 

C38 — C39 — C40 — O40 


1 OT Pi / 1 "T\ 

-127.60 (17) 


XTO C PT1 POO pn 

Nz5 — Czl — Czz — Cz3 


£11 11 / 1 0\ 

-63.33 (12) 


C38 — C39 — C40 — 041 


C C OO / 1 A\ 

55.83 (19) 


P O A PO 1 p PO O 

C20 — C21 — C22 — C23 


1 TO 1 /I / 1 A\ 

172.34 (10) 


/ ~\ A p, p >l pi pi ^ 1 p yl 1 

O40 — C40 — 04 1 — C4 1 


-3.9 (2) 


PI/; POO AO 1 AT) 

Czo — Czz — Cz3 — Oz3 


ZT/T If / 1 /I \ 

66.75 (14) 


AO A A A A A /I 1 pi/I 1 

C3 9 — C40 — (J4 1 — C4 1 


1 TO TO / 1 O \ 

172.73 (13) 


PO 1 PT) AO "> Pil O 

Cz 1 — Czz — Cz3 — kjZj 


— 61. UU (13) 


p /) A A/1 1 p /) 1 A/IO 

C4U — U4 1 — C4 1 — C4z 


— 1/1.3 (2) 


AO /l POO Pn AO /I 

Czo — Czz — CzJ — Cz4 


1 "7 1 O/l /1 1 \ 

—171.84 (11) 


A/1A A/11 A/11 A/IO' 

C40 — (J4 1 — C4 1 — C4z 


-143.9 (5) 


P91 P99 P9^ P9zl 
V, Z 1 — lzz — V^Z J — tzt 




c^q r^R pa^ nj.^ 


— 1 zlfi 67 f 1 


023— C23— C24— C32 


-59.67 (15) 


N25— C38— C43— 043 


32.35 (19) 


C22— C23— C24— C32 


177.29(11) 


C39— C38— C43— 044 


36.78 (18) 


023— C23— C24— CI 


67.51 (13) 


N25— C38— C43— 044 


-144.20(11) 


C22— C23— C24— CI 


-55.53 (14) 


043— C43— 044— C44 


-4.3 (2) 


N25— CI— C24— C32 


-176.23 (10) 


C3 8— C43— 044— C44 


172.24 (14) 


Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


R-A D-A 


D—R-A 


023— H230-043' 


0.82 (2) 


2.39 (2) 3.1109 (14) 


148 (2) 



Symmetry code: (i) -x+1, -y+1, -z+1. 
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